The cranial trigeminal ganglia play a vital role in the peripheral nervous system through 18 their relay of sensory information from the vertebrate head to the brain. These ganglia 19 are generated from the intermixing and coalescence of two distinct cell populations: 20 cranial neural crest cells and placodal neurons. Trigeminal ganglia assembly requires 21 the formation of cadherin-based adherens junctions within the neural crest cell and 22 placodal neuron populations; however, the molecular composition of these adherens 23 junctions is still unknown. Herein, we aimed to define the spatio-temporal expression 24 pattern and function of Cadherin-7 during early chick trigeminal ganglia formation. Our 25 data reveal that Cadherin-7 is expressed exclusively in migratory cranial neural crest 26 cells and is absent from trigeminal neurons. Using molecular perturbation experiments, 27
INTRODUCTION 39
The cranial ganglia of the peripheral nervous system perform crucial sensory 40 functions, including somatosensation and innervation of specific organs such as the 41 heart and lungs. The trigeminal ganglion (cranial nerve V) is responsible for the former, 42 mediating sensations of pain, touch, and temperature in the face and innervating the 43 sensory apparti of the muscles of the eye and upper and lower jaws. The collective 44
intermixing and condensation of two embryonic cell populations, neural crest cells and 45 neurogenic placode cells, is required to assemble the cranial ganglia (Breau and To this end, we have undertaken studies to define the distribution and function of 96 Cadherin-7 in migratory neural crest cells during early chick trigeminal gangliogenesis. 97
Our data show that Cadherin-7 is expressed solely in migratory cranial neural crest cells 98 as the trigeminal ganglia form. To address Cadherin-7 function, we depleted and 99 overexpressed Cadherin-7 in migratory neural crest cells and evaluated embryos for 100 effects on trigeminal ganglia assembly. In each instance, we noted alterations in the 101 distribution of neural crest cells and trigeminal neurons, along with abnormal trigeminal 102 neuron morphology. Collectively, these results suggest that Cadherin-7 plays an 103 important role in the migratory cranial neural crest cell population to permit correct 104 trigeminal ganglia formation in the early chick embryo. To rule out potential indirect effects on neural crest cells that could be causing 162 these phenotypes during ganglia assembly, such as changes in cell proliferation or cell 163 death, we next performed phospho-histone H3 (PHH3) immunohistochemistry as well 164 as a TUNEL assay, respectively. Upon counting PHH3-or TUNEL-positive cells and 165 comparing the contralateral control and MO-treated sides, we noted no statistically 166 significant difference in either cell proliferation (Supp. Fig. 2A -D, arrows; 24 +/-1 PHH3-167 positive cells for the control MO-treated side, 23 +/-1 PHH3-positive cells for the 168 contralateral side, p = 0.84; 24 +/-1 PHH3-positive cells for the Cadherin-7 MO-treated 169 side, 25 +/-1 PHH3-positive cells for the contralateral side, p = 0.71) or cell death 170 To confirm that the observed phenotypes were not due to non-specific effects on 224 cell proliferation or death, we conducted phospho-histone H3 immunohistochemistry 225 and a TUNEL assay, respectively. We noted no statistically significant change in either 226 Given these results in tissue sections, we then analyzed whole embryo heads 238 from HH15-HH16 embryos by confocal microscopy following immunostaining for HNK-1 239 and Tubb3, as we had done previously with our MO-electroporated embryos (Fig. 5) . ganglia (Freter et al., 2013) . We hypothesize that this could be one mechanism by 369 which changes in neural crest cells affect the distribution and morphology of placodal 370 neurons. Furthermore, elevated levels of Cadherin-7 in neural crest cells could promote 371 increased adhesion between neural crest cells and hinder the ability of these cells to 372 form interactions with placodal neurons. Support for this hypothesis stems from our 373 whole-mount immunohistochemistry images, which show aggregates of neural crest 374 cells after Cadherin-7 overexpression (Fig. 5) . Future studies will be necessary to 375 determine whether parameters associated with neural crest cell adhesion and migration 376 
MATERIALS AND METHODS 394

Chick embryos 395
Fertilized chicken eggs (Gallus gallus) were obtained from Centurion Poultry (GA) and 396
Moyer's Chicks, Inc. (PA), and incubated at 37°C in humidified incubators 397 (EggCartons.com, Manchaug, MA, USA). Embryos were staged by the Hamilton (HH) staging method (Hamburger and Hamilton, 1992) 
